INTRODUCTION
Although the majority of chromosome polymorphisms detected in fish have taken the form of Robertsonian translocations (Becak et al., 1966; Uyeno and Smith, 1972; Vasiliev, 1978 Vasiliev, , 1980 Ojima and Kashiwagi, 1981; Viktorovsky and Ermolensko, 1982 and Foresti et a!., 1984) , they have been reported mainly in several species of Salmonids, especially in the genus Salmo (Hartley and Home, 1984) . Ohno (1970 Ohno ( , 1974 has suggested that centric fusions in such species are the reflection of a diploidisation process from a tetraploid ancestral karyotype.
In a preliminary investigation of chromosome polymorphisms in a Mediterranean population of the Perciform G. paganellus, Thode et a!. (1985) described seven different karyomorphs. Six of them are derived from a deletion and a centric fusion, both of which appear in a combined or in an independent form. in addition, one individual showed a karyotype which presumably originated from a pericentric inversion. A very low level of intra-individual variability involving centromeric association and not concerned with any of the above rearrangements was also found in that sample (Alvarez and Thode, in press ). This association seems to have given rise to a new centromeric fusion in the same population as shown by the appearance of three new karyomorphs in a deeper study carried out in a larger sample from the same population. We show in this paper a new aspect of the multiple chromosome variability in G.
paganellus by means of the analysis of this new rearrangement in relation to the rest of the chromosome changes, especially the fusion F also involved in the polymorphism of this species. MATERIAL 
AND METHODS
Sixty-seven specimens of both sexes of G. paganellus from a single population were captured along 60 km of the Spanish South Mediterranean coast during the period 1982-84.
Mitotic and meiotic metaphases were obtained from cells of kidney and testis according to the technique of Capanna et a! (1972) suitably modified by Alvarez et a!. (1980) . Chromosomes were classified on the basis of the arm-ratio values proposed by Levan eta!. (1964) . For identification of the NORs, slides older than 7 days were silver The C-banding technique according to Sumner (1972) was applied to each different karyomorph.
RESULTS
The analysis of somatic metaphases has revealed that 5 of the 67 individuals have one of three new karyomorphs in addition to which they all have in common a large biarmed chromosome of about 4.66 pm in length ( fig. 1, arrowheads) . The nomenclature adopted is based on that followed in describing the first seven karyomorphs (Thode eta!., 1985;  From a detailed meiotic observation of the D2F and the DIFIF morphs, we identified 21 bivalents plus a rod-shaped trivalent (t) in the former ( fig. 2, left) and 20 normal bivalents, one rod-shaped trivalent (t) and a heteromorphic bivalent (h) in the latter ( fig. 2, right ). previously reported multiple chromosome poiymorphism in G. paganellus (Thode et aL, 1985) is (table 1) . This can be deduced from its constitutive heterochromatin pattern (fig. 3 ). Based on measurements of chromosome lengths and using the NOR chromosomes as markers, the long arm of the new fused chromosome (F, fig. 4 ) has been identified as the largest chromosome of the basic complement, and the short one (F, fig. 4) as any of the mid-sized acrocentrics. Also in fig. 4 the chromosomes identified as those involved in fusion F are indicated (FL and F) .
Meiotic metaphases of the D2F and DIF1F morphs ( fig. 2 ) allowed us to record their respective diploid numbers and to confirm the fusion mechanism through the identification of the trivalent (t) composed of the fused and unfused homologues. The heteromorphic bivalent (h) in the D1F1F is the result of the already described fusion F and deletion D (Thode et a!., 1985) .
Inter-individual chromosome polymorphism involving centric fusions and dissociations seems to be able to persist in natural populations only under special preconditions (White, 1973) . One of these is that the resulting metacentric element should be approximately equal armed. The two metacentrics F and F' show arm ratios of 137 and 142 respectively. This difference could partly account for the differential success of these fusions in this population. Whereas fusion F appears with a frequency of O33 and has reached fixation (9 homozygous, table 1), the F' has only been detected in the heterozygous state with a frequency of 004.
In any case, the persistence of these fusions can be supported by the common tendency in many groups of fish towards a reduction in the chromosome number by centric fusions which has been interpreted as an adaptative trait (Stebbins, 1958; Nikolsky, 1976) and which seems to be recurrent Table 3 Incidence of both fusions in the population not only in this species but also in other members of the genus Gobius (unpublished data).
The different role of these fusions in the interindividual polymorphism is also reflected in their characteristic mode of expression at the intraindividual level (table 2) . We can see from the data that intra-individual cellular variability due to F always occurs in heterokaryotypes according to the following trends (B-F1-*F2; D1F-D1), except for specimen No. 43 (D1) where 2.6 per cent of the cells display the D1F1 karyomorph.
However, the intra-individual variability due to F' appears in both the homo and heterokaryotypes for this fusion, keeping in mind that individuals with F' in the homozygous state are absent from this sample.
Two alternatives have been proposed by Beçak et a!. (1966) to account for the origin of Robertsonian intraindividual polymorphism in fish: (1) "Dissociations and unifications" may take place early in embrionic life without apparent harm and (2) (White, 1973) . The observation made three years ago (Alvarez and Thode, in press ) that only 3 out of 26 individuals showed this same type of association in 12-15 per cent of their cells, and the subsequent increase of its frequency since then, might suggest that the already established F' is the result of repetitive associations of the chromosomes involved up to a threshold, probably situated somewhere in the "gap" (table 3(h)). This is probably necessary to guarantee both its stability and the chance of being integrated into the germ line.
In spite of the above suggestions raised from the available data bout the origin of F', we can not rule out the possibility that F' came from a neighbouring population which partially overlaps with the analysed one, bearing in mind the low frequency of F' detected so far and the lack of information about its distribution area. This, and other questions, prompt further extension of this study in space and time in order to evaluate the actual contribution of this mechanism to the karyotype diversity of G. paganellus.
